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Abstract
The dawn of the 4IR (4th Industrial Revolution) brought
about numerous opportunities for digitisation of South
African State-Owned Enterprises (SOEs). Yet, it is
uncertain to what extent these SOEs are positioned to
embrace 4IR opportunities and address the challenges.
In this paper we investigate the value of SOEs in South
Africa (SA) as a developing economy as well as
important components of the 4IR and SA government
initiatives to embrace the 4IR. Amongst others,
Blockchain, Advanced Analytics, AI, and the IoT have
been identified as important 4IR components. On the
strength of a literature review, a number of propositions
is defined and these together with existing technology
adoption frameworks, notably the TechnologyOrganisation-Environment (TOE) framework are used
to define a digitalisation framework for 4IR adoption by
SA SOEs. Key to the framework is collaboration among
individuals in the 4IR. The framework is subsequently
validated conceptually by linking it to the stated
propositions.

1. Introduction
The Fourth Industrial Revolution (4IR) is making
inroads into world economies, featuring as a key agenda
item at the World economic forum (WEF) held in
Davos, in January 2016 and continues to feature on its
agenda annually. The WEF defines the 4IR as a
technological revolution that connects digital
technology with bio-technology and physics on the
strength of the 3rd Industrial Revolution [1]. There is
already evidence of the quality of service (QoS) offering
and product production brought about by the 4IR into
the world.
South African SOEs (State-Owned Enterprises)
have a major role to play in advancing the economy of
South Africa (SA) through the adoption of the 4IR and
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mass skills development. The digital economy that can
be unlocked through the SOEs in South Africa are vast
and ought to be pursued purposefully.
South Africa as a developing country has lucrative
potential and influence in Southern Africa and Africa at
large. It is labelled as the fastest growing economy and
second largest economy in Africa after Nigeria and 32nd
in the world with a gross domestic product (GDP) of
US$349.4 billion [2] and also recognised as the African
leader in terms of the Network Readiness Index and
ranked 65 in the world [3].The inclusion of SA in the
BRICS (Brazil, Russia, India, China, and South Africa)
group, is further recognition of its significance in Africa.
The dawn of the 4IR likewise holds promise for
developing economies. To this end 4IR opportunities
are frequently discussed at economic gatherings of
governments and businesses, and, therefore, ought not
to be ignored by SA, its SOEs and all other businesses
if they are committed to growth and participation in the
advancing new economy. Consequently, in this paper
the researchers investigate the 4IR digitalisation
opportunities for SOEs in South Africa as a developing
economy. In doing so we formulate a number of
qualitative propositions used primarily to develop a
digitalisation framework for SA SOEs in the 4IR.
The layout of the paper is: Following the
introduction, our research questions (RQs) and the
objective pursued in addressing the RQs are presented
next. Cognizance of the RQs are given at various points
in the paper. Our research methodology is briefly
espoused in Section 2, while Section 3 which embodies
the literature review addresses numerous aspects that
underlie the 4IR. Throughout the paper we formulate a
number of qualitative propositions to assist in
developing a conceptual framework for South-African
SOEs (State-Owned Enterprises) to venture into the 4IR
in Section 4. A theoretical validation of the framework
is presented in Section 5, followed by a conclusion and
directions for further work in this area in Section 6.
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Our research aims to answer the following research
questions (RQs):
1. What is the relevance of SOEs in South Africa as
a developing economy? (RQ1)
2. What are the major components of the 4IR
applicable to SA SOEs? (RQ2)
Our objective is to:
• Develop a framework for SA State-Owned
Enterprises (SOEs) as a developing economy to
venture into the 4IR.

2. Research Methodology
The research methodology in this paper follows the
processes in Saunders et al.’s Research Onion [4], as
illustrated in Figure 1.

An extensive literature review around digitalisation
of SOEs with specific reference to the 4IR was
undertaken. Aspects that emerged are presented below.

3. Literature Review
3.1 What is the Fourth Industrial Revolution
(4IR)?
Generally the 4IR is defined as technological
developments that blur the lines between the physical,
digital and biological spheres and integrates cyberphysical systems and the Internet of Things (IoTs); Big
data; Cloud computing (CC); Robotics; Artificial
intelligence-based (AI-based) systems; Advanced
Analytics; and Additive manufacturing. Compared to
previous industrial revolutions, the 4IR is evolving at an
exponential rather than a linear pace, with potentially
significant impacts on work, services, education and
leisure [5] [6].

3.2

Figure 1: Research trends and adoption
categories [4]
As per Figure 1, the research philosophy in layer 1 is
interpretivist, since the researchers interpreted the
literature in terms of qualitative texts and diagrams. As
per the 2nd layer, our approach followed is abductive –
inductive framework construction, followed by a
deductive phase, namely, the validation of the
framework. The methodological choice is mono
qualitative, owing to the fact that we interpreted
qualitative texts. Our strategy involved literature- and
case study surveys. The time horizon is cross-sectional
since the work was done over a relatively short period
of time, namely, 18 months. Our data collection and
analyses were conceptual in terms of the literature
review.

4IR in SA and SA SOEs

South Africa like many other countries have several
SOEs, wholly or partially owned – there are currently in
the order of 715 SOEs, inclusive of municipalities, trusts
and section 21 companies. As with the developed
economies, South African SOEs are considered
important agents of change to contribute to the
economy, social transformation, creation of decent jobs,
growth, and development of the society. SA is ranked
49th out of 63 top countries in the world on digital
competitiveness [7]. Imperative in the drive towards the
4IR is adherence to aspects of service quality for SA
SOEs [8].
According to Gumede [9] the SA National
Development Plan (NDP) 2030 is being purported as the
new blueprint to eﬀect economic growth and
opportunities in SA, largely through the use of SA
SOEs, and a mixture of state ownership and
privatisation. Technology advancement, global and
social economics are also the driving forces that require
the SA SOEs to restructure in order to achieve rapid
growth and contribute to the socio-economic
development of SA or become extinct. Like its global
counterparts, and as indicated SA have a variety of
SOEs and large to small multinationals and can beneﬁt
from digitalisation adoption to further growth,
especially through advancing digital competitiveness in
the world, through digital infrastructure, a strong
regulatory environment, government recognition of the
4IR, and world-recognised institutes of learning and
R&D (Research and Development).

Page 4591

Figure 2: Percentages of individual using the internet on the G20 member state [11]
As reported by Kumar [10] the current President of
SA, Mr. Cyril Ramaphosa, in his first State of the
Nations Address (SONA) 2018 speech, confirmed
government commitment to the 4th Industrial
Revolution (4IR). The President further committed to
establishing a 4IR Committee to be comprised of all
relevant stakeholders, the private sector, civil society,
etc., to ensure the country is positioned to embark on
opportunities of Digitalisation.
As indicated SA is ranked 49th out of 63 top
countries in the world on digital competitiveness with
the following further classiﬁcation: Digital Knowledge
and Technology measured at 52nd, and Future readiness
at 43rd in the world [7]. �e Weforum [3] also measured
the digital transformation of SA as 32nd in the world for
business, 77th by individuals and 105th by government
usage, and SA is also among the top 20 countries
globally with internet infrastructure and bandwidth.
However, SA business executives perceive the country
to be performing well on regulatory and political arenas
but challenged on innovation and the business
environment.
Figure 2 illustrates the ranking of percentages of
individuals using the Internet on the G20 member states
The observation by Chetty et al [11], in Figure 2, on the
Group of 20 (G20) countries (an international forum
with 19 countries and the 20th being the European
Union), as in WikiG20 [12], elicited that SA is ranked
low on internet access by its population, with about 35%
of the South African population seeing no relevance in
accessing the internet. Yet, it’s still considerably better
than India, China, and Indonesia who are also members
of the G20.
�e preceding discussions, especially the above
presidential announcement, digital competitiveness and
internet penetration lead to a preliminary version of the
1st proposition in the construction of our framework:

•

Prop 1.1: Digitalisation practices of SA SOEs
ought to embed principles of the 4IR.

�e above proposition will be reﬁned following more
detailed discussions regarding the 4IR later in this paper.
�e foregoing discussion also answers our RQ1,
namely, the relevance of SA SOEs in a developing
economy.

3.3

SOEs Global perspective

Like other states Vietnam SOEs have a share of national
investment in land, property and other physical assets
which are relatively efficient and productive. It’s also
noted that the SOEs are expected to be rather inefficient
compared to other companies, even though they are not
necessarily subject to hard budget constraints, are
entitled to state guarantees on their credits, which are
privileges that are not readily available to private
enterprises [13].
Studies on Chinese SOEs, emphasise that the
SOEs are fundamental to socio-political and economic
stability and that most of their SOEs have issues of
inertia, huge headcount, debts, and waste, challenges
common in other states SOEs. As much as affected by
local regulation, the globalisation strategy has put
pressure on the SOEs to be more transparent and
responsible in their operations, as demanded by
international trading regulations [14].
Clegg et al [15] reported that 19% of Forbes
Global 500 companies in 2011 were state-owned and
that the number would have been in excess of 22% by
2018. The SOEs in high-technology industries e.g.
nuclear power generation, telecoms, banking,
constructions etc., are reported to be expanding
globally, therefore, they are now State-Owned
Multinational Companies (SOMNCs). However, many
face multiple challenges, e.g. shortage of skilled
resource, social policies, politics, regulations, etc. of the
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hosting country, therefore, the strategy to
internationalise the SOEs ought to be designed and
executed carefully to avoid substantial failure and losses
[15]. Note how this discussion supports Prop 1.1 above.
The above observations lead to our 2nd (in essence
an overarching) proposition:
•

Prop 2: Digitalisation ought to play a major role in
multinational (and in essence SA) SOEs to rollout
their strategies and compete globally.

3.4 Technology Mega-trends and Adoption
Categories
Woodside et al. [16] identified five (5) technology
mega-trend for 2017 as being: Analytics (machine
learning and AI), Cloud Computing (CC), Internet of
Things (IoT), Virtual and augmented reality (V&AR),
and Block-chain. Later work by Bayode et al. [5] in
2019 confirmed these technology megatrends.
Figure 3 synthesised from the work by Clegg et al.
[15] in 2018 indicates the five top trends and adoption
categories in which innovators and early adopters come
in well below 10%, early and late majority at an average
of 34% and the laggards at 16%.

Computing (CC), the IoT, and Block-chain
technologies.
Prop 4.1 is preliminary since further discussion below
will augment it.
The following section focuses on some of the
aforementioned megatrends and their adoption analyses.
Block-chain
Woodside et al. [16] analysed the adoption of
Blockchain and other Digital technologies and indicated
the following in their research:
•

Environment analyses: �ese involve analyses of
Political, Economic, Social, Technical, and Legal
(so-called PESTL analyses) aspects.

•

Text Analyses: �e text analytics done on major
companies (Fortune 50) ﬁnancials summaries and
other public strategic documents found little or no
evidence of the use or mention of block-chain as
compared to other Digital concepts. Block-chain
was mentioned only by IBM, virtual/augmented
reality mentioned by only by Alphabe and
Microsoft, IoTs by 10 companies, CC by 22
companies, and analytics/AI by 26 companies.

•

Financial analysis: �ere was over $1.4 billion
worth in block-chain start-ups in 2016 alone and the
big four accounting companies, have invested in
research and some level of adoption of the blockchain technology. �e tracked total of over 900
crypto-currencies have a market value of $91
billion and as in 2017 these amounted to
approximately 5.8% of the total currency in
circulation in the US [16].
Note how the information on the ﬁnancial analyses
reinforce our proposition 4.1 above.

The above discussions lead to our 5th proposition:
•
Figure 3: Five Top Tech Trends and adoption
categories (Synthesised from [15])
The above discussions as well as the information in
Figure 3 lead to two (2) propositions:
•

Prop 3: For SOEs to derive meaningful beneﬁts
from digitalisation they should decisively move
from being laggards to at-least early adopters.

•

Prop 4.1: The top 4IR digitalisation categories that
SOEs ought to embark on are Analytics, Cloud

Prop 5: Some of the major challenges of SOEs for
digitalisation are lack of digital leadership, lack of
skills, high cost of skills and/or adoption thereof,
lack of awareness, security concerns, and lack of
compliance.

Advanced Analytics
Despite benefits of digitalisation, Ravi et al. [17] report
analytics in the cloud to face challenges such as,
security, service levels, governance, privacy, etc. If the
majority of solutions are already executed in the cloud,
it would make sense to have analytics managed from the
cloud. Google, Amazon, Microsoft and Cloudera
already have applications available offered through CC
to address big data analytics.
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Table 1 describes the various tools available.

Cloudera
Map-Reduce
YARN
Elastic MapReduce
(Hadoop)
MySQL,
Oracle, Post
greSQL
Apache Spark
Industries

Hadoop+ Oryx

Amazon
S3
Elastic MapReduce
Elastic MapReduce
MySQL or
Oracle
Nothing prepackaged
Public
Production

Hadoop+
Mahout

Microsoft
Azure
Hadoop on
Azure
Some
Services in
private beta

Hadoop on
Azure
SQL Azure
StreamInsight
Hadoop+
Mahout

Goodle
Cloud
services
App Engine
Big-Query
Cloud SQL
Search API
Prediction API
Some
services in
private beta

Availability

Big Data
Analytics

Map Reduce
Rela-tional
Data-base
Streaming
Processing
Machine
Learning

Big Data
Storage

Google

Table 1: Big data analytics applications
(Source: Ravi et al. [17])

Artificial Intelligence (AI)
Anselma et al [18] in their studies on AI, alluded to the
use of intelligent wearables that can be used to monitor
human behaviour and, therefore, improve our health and
deal with transgressions. Data can be collected
automatically or manually by the wearable or app
devices on our exercise patterns, the intensity of the
exercise, the diet we consume, and many other
activities. Anselma et al. [18] suggest further
improvement or changes for humans. AI, besides

generating big data, play an important role in the
analysis of big data that could be generated by other
sources, e.g. machine learning or the operations of
robots.
�e above discussion augments our Proposition 4.1 to:
•

Prop 4: The top 4IR digitalisation categories that
SOEs ought to embark on are Analytics, Cloud
Computing (CC), the IoT, and Block-chain
technologies. Of particular importance is the use of
intelligent computing wearables to protect and
improve human health.

Davenport and Ronanki [19] note that businesses should
consider AI in business capabilities instead of just
technology ones. They also described three types of AIs,
being process automation, which is about the
automation of digital and physical tasks e.g. back-office
work, robots, ATMs etc., secondly cognitive insight,
which is about analyses of big data i.e. advanced
analytics, and thirdly cognitive engagement which deals
with engaging customers and employees using natural
language processing chatbots, intelligent agents, and
machine learning. Most organisations use cognitive
engagement with their staff instead of customers [19].
SOEs in SA have different needs which require
different business capabilities and therefore one size fits
all may not be applicable to the adoption of AI solutions,
yet there might be some common challenges that can be
address by common solutions, e.g. supply chain and
procurement challenges, leading to violation of some
governance laws like the PFMA (Public Finance
Management Act), corruption, fruitless expenditure,
fraud and so forth. Common AI solutions can be adopted
to assist in resolving some of these challenges, being
through analytics, digital or some physical devices. SA
SOEs can play a major role in advancing AI to their own
advantage, the government and the public at large.
The above discussions on robotics and AI refine Prop
1.1 above:
•

Prop 1: Digitalisation practices of SA SOEs ought
to embed the principles of the 4IR. High tech SOEs
ought to embed AI principles including robotics
where appropriate.

Internet of Things (IoTs)
Gubbi et al. [20] indicated that the IoTs since stepped
out of its infancy and is on the verge of transforming the
current static Internet into a fully integrated Future
Internet. With people already interconnected at an
unprecedented scale and pace, the next revolution is
about the interconnection of objects to create a fullfledge smart environment. Furthermore, they report that
the number of interconnected objects on the planet
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overtook the actual number of people, with over nine
billion interconnected objects in 2013 already, and that
number is expected to reach about 24 billion by the end
of 2020 [20]. As illustrated by the Horizon 2020
framework, which funds research and innovation in
Europe, the numerous issues faced by the society can, to
some extent be addressed by IoTs.
The challenges faced by society are classified as
health; demographic change and wellbeing; food
security and sustainable agriculture; secure, clean and
efficient energy; smart-, green- and integrated transport;
climate action, environmental aspects; resource
efficiency and raw materials; inclusivity; and
innovative, reflective and secure societies [21]. SA
SOEs mostly participate and have some stake in all these
areas, e.g. Eskom and PetroSA, in the energy sector; and
Prasa and SAA in the transport sector. Naturally these
organisations can reap substantial benefits towards the
use of IoTs to bring efficiency into their organisations
and in the process address some of these societal
challenges. Table 2 illustrates the expected major
contributions of IoTs systems in addressing the societal
challenges [21].
Table 2: Contributions of IoTs (Source: [21])
Societal
challenges

IoT major
contribution

Health and
wellbeing

Monitoring
health

IoT systems
desired features
Pervasivity,
Transperency,
wear-ability,
security
Usability,
Sustainability
Stringent QoS,
adaptivity

Food security

Smart farms

Clean energy

Smart grids

Green
transport

Logistics
management

Interoperability

Enviroment

Smart cities

Distributed local
awareness

Innovative
societies

New
opportinities

Collaboration

Secure
societies

Automatic
detections

Security

The role of government in removing the challenges and
creating an environment that encourages innovation is
significant for the success and adoption of IoTs. The
South African commitment of Digitalisation at the
government level, as even reflected in the NDP is
therefore a step in the right direction. SOEs being state
controlled are also highly dependent on government
commitment to create a conducive environment for
digitalisation to thrive. Atzori et al. [21] alluded that the

public authorities can play a role to foster IoTs by
promoting the diffusion of open IoTs’ data and
processes, fostering the utilisation of the IoTs’
infrastructure in a city’s management, and by
introducing regulatory changes to facilitate smooth
adoption.
Note how the discussions on the IoT in the
preceding paragraphs support Prop 4 above.
SA Digitalisation Highlights
As alluded to before, SA is ranked 49th out of 63 top
countries in the world on digital competitiveness with
the following further classification, Digital Knowledge
and Technology measured at 52nd, Future readiness at
43rd in the world [7]. The WEF [3] also measured the
digital transformation of SA as 32nd in the world for
business, 77th by individuals and 105th by government
usage, and placed SA also among the top 20 globally
with internet infrastructure and bandwidth.
SA business executives, however, perceive the
country to be performing well on regulatory and in the
political arena but challenged on innovation and
business environments. There are indications of
deterioration in technology and venture capital
availability that persists despite the investment in
infrastructure, increase in the internet bandwidth, and
reductions in mobile and broadband tariffs [3] .
Some of the highlights of SA participation in
digitalisation are:
•

�e Teacher Laptop Initiative (TLI) [22]

•

SA participation in the SKA (Square Kilometre
Array) project [23]

�e discussions in this section place emphases on
individuals, hence our last proposition with two
subcomponents:
•

Prop 6: Business executives have a major role to
play in the digitalisation of SOEs. In particular:

•

Prop 6.1: Innovation initiatives and Knowledgemanagement collaboration among individuals
ought to be promoted.

•

Prop 6.2: Executives are to facilitate training of
employees and funding in the SOE.

�e discussion in this Section 3 provides an answer to
our research question RQ2, namely which 4IR
components are applicable to SA SOEs.
Next, we develop our digitalisation framework
synthesised from the literature and propositions deﬁned
above.
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4. Digitalisation Conceptual Framework
SOEs and state institutions, which are spread across all
sectors of the industry, are also widely affected by the
4IR. Consequently, the chances of survival to some
which are ailing could be on 4IR adoptions, as the
legacy methods or styles might not be applicable, e.g.
traditional posting of letters is almost extinct. Having
studied the literature on existing frameworks discussed
below, this research reused and extended some of these
frameworks in conjunction with the above propositions
to formulate our conceptual framework for SA SOE
adoption of digitalisation in the 4IR.
The proposed conceptual SOE framework for
digital adoption extents the familiar TOE (TechnologyOrganisation-Environment) framework and applies
some variables of the TAM (Technology Acceptance/
Adoption Model) and UTAUT (Unified Theory of
Acceptance and Use of Technology) model constructs.
These frameworks are briefly discussed below.
The TAM model has been in use for over three
decades and stems from work by Davis [24] and coworkers later on [25]. It embodies three main variables,
namely, Attitude towards technology, Perceived
Usefulness (PU) and Perceived Ease of Use (PEoU).
Later work on technology adoption formulated the
UTAUT framework by Venkatesh et al. [26]. It defined
a number of components, namely, Behavioral Intention
(BI) and Actual Behaviour (AB), Performance
Expectancy (PE), Effort Expectancy (EE), Social
Influence (SI), and Facilitating Conditons (FC). Its
defining formula is denoted as BI = PE + EE + SI, while
AB = BI + FC. The model also has four extra factors for
moderation, namely, age, gender, experience and
voluntariness.
The TOE model from which our framework
borrows most was originally developed by DePietro,
Wiarda and Fleischer in a 1990 book edited by
Tornatzky and Fleischer [27]. TOE is used to examine
the adoption of ICT products and services. Its variables
are three-fold, namely, technological, organisational
and environment. These are then used to study ICT
adoption, its use and its value creation. The original
TOE model is given in Figure 4.

Figure 4: TOE framework of DePietro, Wiarda
& Fleischer [27]
The above three frameworks were developed
during the previous industrial revolution and
predominately applied in the adoption of traditional ICT
rollouts. 4IR digitalisation in which the lines among the
physical, digital and biological spheres are blurred
through cyber-physical systems (CPSs), requires a
change in mindset, necessitating the adaptation of these
models with respect to their utility and suitability.
Presumably with increased automation, the
services currently offered by SOEs would be improved
upon. This may require increased collaboration,
especially
between
government
and
SOEs.
Consequently, the variable of Collaboration (refer Prop
6 above) has been added to the TOE to establish a TOEC framework depicted in Figure 5.
In the following section we present a discussion of
our framework, thereby conducting a theoretical
validation thereof in terms of the propositions
synthesised from the foregoing literature review.
Specifically, the components inductively informed by
the propositions are identified and analysed.

5. Discussion and Validation
The 4IR Digitalisation framework in Figure 5 is made
up of four (4) components as elaborated on below.

5.1 Organisation, Leadership & Governance
(O in TOE-C)
•

Top management ought to constantly engage with
stakeholders, internal and external, so they can be
part of the journey to embrace Digitalisation
adoption (refer Prop 6 – 6.1 and 6.2).

•

From the Board to Executive levels of the SOEs,
the organisation structures need to reﬂect the
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Figure 5: SA SOEs Digitz Conceptual Framework. (Source: Constructed by
Researchers)
acceptance of the 4IR and commitment to adoption
of Digitalisation (Propositions 1, 4, and 6).
•

A budget enabling the appropriate funding should
be created through various initiatives, e.g. rent to
own of certain product, or pay as you use a service
as in Cloud Computing (CC) (Prop 5).

•

Commitment for skilling, training and
development of ﬁrstly the Leadership and later the
rest of the organisation should be promoted. Focus
should be on the 4IR, which can be achieved in
various ways, e.g. secondment of Service
providers, collaboration with other SOEs, etc.
(Prop 6.2).

5.2
•

•

Digitalisation Strategy/Roadmap (T in
TOE-C)
Digital solutions, i.e. CC, IoT, AI, AA, BLC etc.,
as indicated in the literature should be identiﬁed,
evaluated and appropriately adopted by SOEs. �e
order in which the solutions are adopted is rather
crucial as some of solutions may have
dependencies on others (Prop 4).
Exploring, researching and analysing beneﬁts and
ROI for suitable Digital solutions (Prop 1 and
Prop 3) should be undertaken.

•

5.3

A clear digitalisation strategy and roadmap with
achievable milestones should be developed and
supported by the Board and shareholders to
empower Executive management to embark on
4IR adoption accordingly (Prop 2 and 4).

Environment (E in TOE-C)

•

Addressing barriers and challenges for
Digitalisation adoption, the likes of network /
bandwidth, security, social impact, service
providers, policies / regulation, and internal /
external pressures (e.g. political pressures) ought
to be well understood and analysed, to mitigate the
risks accordingly (Prop 5).

•

Digitalisation Governance within SA SOEs ought
to be deﬁned, giving cognisance to, and be
inﬂuenced by the government policy framework
on Digitalisation (Prop 2).

5.4
•

Collaboration (C in TOE-C)
Synergies on 4IR developments should be
established by SOEs, by exploring common shared
services, shared knowledge / innovation hubs,
prototype projects, training centers etc. (Prop 5
and 6.2)
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The World Economic Forum (WEF) executive
chairperson Professor Klaus Schwab aptly pointed out
that to fully realise the benefits of the 4IR,
understanding its concepts and potential is insufficient,
it should be "embraced" on a societal level to maximise
its benefits through multi-stakeholder collaboration.
The presentations in sections 4 and 5 meet our
research objective set out in Section 1.

6. Summary and Conclusion
In this paper we unpacked the value proposition of SA
SOEs in the context of a developing economy and
analysed 4IR literature cognisant of the position of
SOEs in the said economies. A number of propositions
were formulated from the literature with respect to
digitalisation guidelines for future development of
SOEs. From these propositions and existing adoption
frameworks, notably, TAM, TOE and UTAUT we
synthesised a new framework for the digitalisation of
SA SOEs. The framework was subsequently validated
conceptually through a discussion in which we mapped
the propositions developed to the four (4) components
of the framework in Figure 5.
SA SOEs are deemed the power houses of the
South African economy and they ought to formulate
strategies to fully participate as innovators and mass
technology developers of innovative products. Their
workforces ought to focus on innovation, analytics, and
digitalisation researches, development, maintenance
and support of these. These can assist in balancing the
currently import imbalances of 4IR related products.
It is anticipated that for many the future of new
kinds of jobs as Digitalisation advances will be around
three categories as alluded by [28], of creators – people
designing and creating highly-tailored products and
services, composers – likes tours of galleries,
entertainment etc. and coaches – wellness coaches at all
levels of life. Furthermore, they alluded that technology
can reward organisations that embrace it but can also
marginalise those who ignore it. As quoted by Hagel III,
“the bottom line is that technology is unleashing market
forces that can reward those who address these
challenges and marginalise those who ignore them. And,
far from depriving us of work and squashing our
humanity, technology can provide us with the
opportunity to focus on work and activities that will help
us to achieve more and more of our potential. What
better service could technology provide?” [28].
Our 4IR Digitalisation framework is, therefore,
imperative for the proper approach to formulating and
executing strategies for Digitalisation eﬃciently and
eﬀectively. �e framework will, therefore, focus on the
following elements: capacity creation – brain house,

research, training, secondments, etc.; crafting strategies
– revisit current strategies, organisation structures,
flexibilities; digital leadership/drivers, technology
identification – Cloud Computing, AI, Advanced
Analytics, IoTs, Blockchain, etc.; Implementation –
funding, re-organisation, governance, social aspects,
and so forth.
As future work, the conceptual framework will be
validated with ICT- and Business executives of SOEs
and service providers in months to come. It will also be
imperative to exercise the framework among companies
in industry to determine the scalability thereof.
Additionally, SOE benefits and challenges to be derived
from the 4IR should be explored.
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